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Abstract 

Background: The overall caesarean rate in France has increased from 14.3% in 1994-1996 to 21.0% in 2010. This 
increased rate is a concern in all developed countries: delivery by caesarean induces both short- and long-term 
maternal complications, and its use requires careful reflection. The principal objective of this work was to describe 
the global appropriateness of indications for caesareans among a selected sample of planned caesareans performed 
within the Auvergne perinatal health network. The secondary objectives were to describe the inappropriate planned 
caesarean risk according to the maternity unit level and the impact of this medical assessment on the global 
caesarean rate in this network. 

Methods: This audit among maternity units belonging to the Auvergne perinatal network in France included 
women who had a planned caesarean at term, were nulliparous or primiparous, and had a singleton pregnancy in 
cephalic presentation or a twin pregnancy with twin 1 in cephalic presentation. We used the French guidelines 
issued from 1998 through 2010 as our benchmark for appropriateness. 

Result: We analysed 192 cases (100% of the records eligible for the audit). The rate of appropriate caesareans among 
these planned caesareans was 65.6%. Among the inappropriate caesareans, the rate of "maternal-preference" caesareans 
was 12.0% and the rate of "provider-preference" caesareans 22.4%. The risk of an inappropriate caesarean did not differ 
statistically between the level I and level II maternity wards, each compared to the level III hospital. The overall caesarean 
rate in our entire network decreased from 20.5% to 18.5% (p < 0.001) in the year after the audit. It also decreased in 8 of 
the network's 10 maternity units, although the difference was statistically significant only in 2. 

Conclusions: About one third of planned caesareans were inappropriate in our sample and our audit appeared to have 
some effect on medical practice in the short run. 
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Background 

The overall caesarean rate in France increased from 14.3% 
in 1994-1996 to 17.2% in 2000-2002, 19.0% in 2006-2007 
and 21.0% in 2010 [1,2]. This increase is a concern in all 
Western countries, including those in Europe [3,4]. Ad- 
dressing planned caesareans in nulliparas is primordial be- 
cause the risk of a repeat caesarean in another pregnancy is 
not only high but rising. For example, the rate of repeat 
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caesareans in France has risen from 59.5% in 1994-1996 to 
65.4% in 2006-2007 [1]. 

This continuous increase in the number of caesareans in 
France is a source of concern, as we see both from the 
French professional guidelines dealing directly or indirectly 
with indications for caesareans and from national reports 
[5-8]. Moreover, we know that the increase in the number 
of caesareans has not been accompanied by a proportional 
reduction in either neonatal complications or cerebral palsy 
[9,10] and that this mode of birth is associated with in- 
creased neonatal respiratory morbidity [11,12]. It also leads 
to both short-and long-term maternal complications, and 
its use requires careful reflection [13,14]. 

Variations in caesarean rates have been observed be- 
tween countries, between regions, between hospitals in 
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the same region and even between physicians in the 
same maternity ward [3,5,6,15]. The variation in this 
professional practice raises ethical questions and eco- 
nomic issues. It is therefore important to make tools 
available to maternity healthcare providers that allow 
them to analyse and thus improve their practices for 
planned caesareans. 

The principal objective of this work was to audit and 
describe the global appropriateness of indications for 
caesareans among a selected sample of planned caesar- 
eans performed within the Auvergne perinatal health 
networks (RSPA) (part 1). The secondary objectives were 
to describe the risk of an inappropriate caesarean be- 
tween the different level maternity wards (part 2), and 
the impact of this medical practice assessment on the 
global caesarean rate in the RSPA (part 3). 

Methods 

Materials 

Description of ttie Auvergne perinatal health network 
(RSPA) 

The RSPA comprises 14 healthcare facilities, of 4 types: 
one level III, 6 level II including one private maternity 
hospital, 3 level I and four local perinatal centres (where 
babies are not delivered); these account for 100% of the 
healthcare facilities managing pregnant women or new- 
borns in the region of Auvergne. There are fewer than 
14,000 deliveries each year in Auvergne. In 2009, the 
caesarean rate was 19.39% and in 2010, 20.18%. Table 1 



describes the number of deliveries and the caesarean 
rate in each RSPA maternity ward in 2011 and 2012. 
Since 2008, the network has sent each maternity unit an- 
nual feedback on several indicators (rates of caesareans, 
episiotomies, etc.) together with the comparison of its 
own rates with those of the network. 

Patients and participating centres 

The population of our study was composed of women 
who had a planned caesarean (before or during labour) 
in a maternity unit in Auvergne and met these eligibility 
criteria: at or after 37 weeks of gestation, nuUiparous or 
primiparous, and had a singleton pregnancy in cephalic 
presentation or a twin pregnancy with twin 1 in cephalic 
presentation. The exclusion criteria were: multiparity 
(>2), multiple pregnancies (>3), dystocic or potentially 
dystocic presentations (breech and transverse), and 
emergency (unplanned) caesareans. 

A planned caesarean was defined as a caesarean de- 
cided upon at least 48 hours before it was performed. A 
caesarean was defined as appropriate when it met at 
least one criterion for appropriateness as defined by na- 
tional guidelines or if the experts conducting the review 
classified it as appropriate, even in the absence of a spe- 
cific criterion. A "patient-preference" caesarean was de- 
fined as an inappropriate caesarean performed at the 
patient's request, without any established medical or ob- 
stetric indication. A "provider-preference" caesarean was 
an inappropriate planned caesarean based only on the 



Table 1 Number of deliveries, caesarean rate in Auvergne in 2011 and 2012, and number of selected cases by 
maternity unit 

Maternity unit Level* Date of file assessment Number of analysed case files Number of Global caesarean rate (n)% 

deliveries 











2011 


2012 


2011 


2012 


P value 


1 


III 


23/11/11 


26 


3440 


3654 


(n = 736) 214 


(n = 717) 19.6 


0.06 


2 


II 


21/11/11 


15 


1281 


1319 


(n = 195) 15.2 


(n = 175) 13.3 


0.15 


3 


II 


1 2/1 2/1 1 


12 


1233 


1250 


(n = 233) 18.9 


(n = 228) 18.2 


0.67 


4 


II 


09/11/11 


20 


1150 


1229 


(n = 236) 20.5 


(n = 223) 18.1 


0.14 


5 


II 


17/10/11 


24 


924 


923 


(n = 207) 224 


(n = 191) 20.7 


0.37 


6 


II 


09/01/12 


19 


1190 


1198 


(n = 211) 17.7 


(n = 225) 18.8 


0.51 


7 


II 


19/12/11 


41 


2385 


2312 


(n = 570) 23.9 


(n = 463) 20.0 


0.001 


8 




16/11/11 


10 


344 


349 


(n = 80) 23.3 


(n = 70) 20.1 


0.31 


9 


1 


05/12/11 


19 


466 


498 


(n = 107) 23.0 


(n = 78) 15.7 


0.004 


10 


1 


1 6/1 2/1 1 


6 


720 


656 


(n = 1 1 9) 1 6.5 


(n = 109) 16.6 


0.96 


Total RSPA** 


10 units 




192 


13,133 


13,388 


(n = 2,694) 20.5 


(n = 2,479) 1 8.5 


<0.001 



*Level of hospital units. Level I maternity units provide prenatal care and delivery services for women with normal pregnancies with no particular risks. These 
units have no neonatology services. The woman will be referred to a more appropriate maternity ward in case of a maternal or fetal disorder. Level II maternity 
units have both an obstetrics unit and a neonatology nursery that provides 24/7 monitoring and special care for at-risk neonates, including those whose condition 
deteriorates after birth, regardless of whether they were born in the establishment. In particular, they are authorised to care for preterm infants born at or after 
32 weeks gestation without any notable respiratory disease. Level III units also have a neonatal intensive care unit that allows them to provide 24/7 care for 
newborns in serious distress or at risk of death, again regardless of whether they were born in the establishment. In particular, they are authorised to care for 
infants born before 32 weeks and/or weighing less than 1500 g. 
**RSPA=Auvergne perinatal network. 
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preference of one or several physicians practicing at that 
maternity ward. 

Design, interventions and data extraction 

The principal endpoint of this cross-sectional study was 
the overall rate of appropriate caesareans in patients 
with a planned caesarean. The secondary endpoint was 
the global caesarean rate. 

We chose as our method of analysis an audit, that is, a re- 
view of the appropriateness of care, a method that makes it 
possible to assess the adequacy of care in relation to the pa- 
tient's needs. This type of audit is based on a comparative 
approach that applies a set of predetermined, objective, 
standardised and validated criteria. If any single criterion 
was present, the care was considered appropriate. When no 
criterion in the list was present, we searched for the reasons 
that explained the inappropriateness of the care (Figure 1) 
[16]. This appropriateness review used as benchmarks the 
French national guidelines developed and published since 
2000 by the relevant learned societies: the National Author- 
ity for Health (HAS) and the French National College of 
Gynaecologists and Obstetricians (CNGOF) [17-25]. There 
was no contradiction between any of the references, and a 
criterion of appropriateness had to appear at least once in a 
guideline to be defined as such. 

This appropriateness review was based on the patients 
medical records (paper and/or computerised record and/or 
surgical reports, anaesthesia records, and correspondence). 

The audit took place from October 2011 through January 
2012 and covered all 10 RSPA maternity units. In each ma- 
ternity ward, we studied the obstetric records of the 
planned caesareans performed from January 2011 through 
the moment of the study. All maternity units were asked to 
pull and provide, in chronological order, all medical records 
meeting our selection criteria. In each maternity ward, one 
or several senior gynaecologist-obstetricians participated in 
the appropriateness review (minimum 3 and maximum 7), 
together with the RSPA senior coordinator, a gynaecologist- 
obstetrician who served as the outside expert. The day of 
the audit, the unit's delivery register was checked to verify 
that all records meeting our eligibility criteria were present 
for assessment. Data collection was totally anonymised: no 
record was made that identified either the patients or the 
professionals involved in the prenatal care or delivery. Simi- 
larly, each maternity ward was anonymised by the random 
allocation of numbers 1 through 10; they were, however, 
classified by level of care: I, II and III. 

Statistical analysis 

The quality indicators reporting the appropriateness or in- 
appropriateness of caesareans were presented as percent- 
ages. Continuous variables were compared by Student's t 
test. Crude odds ratios (OR) of inappropriate caesareans 
were calculated according to maternity unit level, with their 



95% confidence intervals (95%CI). Significance was set at 
0.05. Data collection and analysis were performed with SAS 
software (version 9, SAS Institute, Cary, NC, 2002-2010). 

Results 

Number of files examined 

Our study thus analysed 192 cases: 35 from the level I 
units, 131 from the level II facilities, and 26 from the level 
III reference hospital. These 192 dossiers included all of the 
records meeting our selection criteria during the study 
period, at the moment the audit took place in that mater- 
nity unit; both the study period and audit date necessarily 
differed for each maternity unit. Table 1 presents the num- 
ber of cases analysed by establishment and the audit date in 
each. 

Description of the global appropriateness of the 
caesareans among this sample of planned caesareans in 
the RSPA (part 1 ) 

The overall rate of appropriate caesareans among the 
planned caesareans was 65.6% (95%CI: 58.9-72.3). Of the 
192 records examined, 52.1% (100/192) of the caesareans 
were appropriate, with at least one criterion of appropriate- 
ness present, and 13.5% (26/192) more appropriate based 
solely on professional judgement (Figure 1). The overall 
rate of inappropriate caesareans was therefore 34.4% 
(95%CI: 27.7-41.1). Among these planned caesareans, the 
overall rate due to maternal preference was 12.0% (95%CI: 
7.4-16.6) and the overall rate due to provider preference 
22.4% (95%CI: 16.5-28.3). The principal reasons for in- 
appropriate provider-preference caesareans were: presumed 
foeto-pelvic disproportion (37.2%), especially after perform- 
ance of X-ray pelvimetry (30.2%) and a previous caesarean 
(25.6%). 

A greater proportion of appropriate than inappropriate 
planned caesareans was performed after 39 weeks (80.2% 
vs. 59.1%) (p = 0.002). Among the inappropriate planned 
caesareans, 43.5% of those in the maternal-preference 
group took place before 39 weeks and 39.5% of those in the 
provider-preference group (p = 0.76). 

Description of the appropriateness of planned caesareans 
by maternity unit level (part 2) 

The risk of an inappropriate caesarean did not differ statis- 
tically between the level I and level II maternity wards, each 
compared to the level III hospital (Table 2). Nor did the 
reason for the inappropriate caesarean (physician prefer- 
ence vs. maternal request) differ between level I and level 
II, again each compared with the level III hospital (Table 3). 

Description of the short-term effect of our regional action 
(part 3) 

We observed that between 2011 and 2012, the global 
caesarean rate in our perinatal network decreased from 
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YES 



YES 




C4 : 71.7% ce.sareans were not 

appropriate Overall rate of 

inappropriate 
cesareans = 34 .4% 

(n= 66/192) 

including 12.0% for 
maternal 
convenience 
(n=23/192) and 
22.4% for provider 
preference 
(n= 43/192) 

Figure 1 Appropriateness of indication for caesarean: among planned caesareans in the Auvergne perinatal health network. ^Criterion 
n°l (CI): The question is whetlier the caesarean is appropriate according to the French national references (French clinical practice guidelines, 
defined above). ''Criterion n°2 (C2): if the response to this question is yes, this caesarean is considered appropriate. ^Criterion n°3 (C3): if the 
response to this question is no, that is, that the published references allow this question to be answered (or not), then the experts present during 
this appropriateness review decide collegially whether the caesarean should be classified as appropriate or not. "^Criterion n°4 (C4): the caesarean 
is inappropriate according to the experts' opinion. '^Criterion n°5 (C5): if the caesarean is inappropriate, we seek to determine if it was a maternal- 
preference caesarean, that it, performed only because the mother so requested. 'Criterion n°5 (C6): if the caesarean is inappropriate, we seek to 
determine if it was performed according to physician or department preference. 




20.5% to 18.5% (p < 0.001) (Table 1). The rate decreased 
significantly in the level II hospitals (20.2% to 18.3%; p = 
0.002) and in the level I hospitals (20.0% to 17.1%; p = 
0.04), but not in the level III hospital (21.4% to 19.6%; 
p = 0.06). When we compare the trends in caesarean 
rates in each unit, we observe rates fell for 8 of the 10 
maternity units, although the difference was statistically 
significant for only 2 (one level II and one level I) (p < 0.05) 
(Table 1). 



Discussion 

The rate of appropriate caesareans among these planned 
caesareans was 65.6%, in our audit. Among the inappro- 
priate caesareans, the rate of maternal-preference caesar- 
eans was 34.8% and the rate of provider-preference 
caesareans 65.2%. Appropriateness of care is one of the 
most important issues of modern medicine [26]. As 
medical technologies become increasingly sophisticated 
and expensive, quality of care differs from quantity (and 
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Table 2 Appropriate and inappropriate caesareans according to level of maternity units in Auvergne 



Level of 
maternities 



Records 
(n = 192) 



Appropriate caesareans (n = 126) 



Inappropriate caesareans (n = 66) 



Numbers (n) 



% [95%CI] 



Numbers (n) 



% [95%CI] 



Crude OR* 
[95%CI] 



131 
26 



21 



60 [43.8-76.2] 
64.1 [55.9-72.3] 
80.8 [65.6-95.9] 



14 
47 
5 



40 [23.8-56.2] 
35.9 [27.7-44.1] 
19.2 [4.1-34.4] 



2.80 [0.85-9.17] 
2.35 [0.83-6.64] 



*lnappropriate vs. appropriate caesareans. 



cost) of care. Appropriateness is a major topic that deals 
with physicians' abihty not only to provide good care but 
also to make the best choices. Unfortunately, appropri- 
ateness assessments are rarely performed for perinatal 
care [16]. Our strategy was based on the rating of appro- 
priateness criteria; as proposed by Gertman and Restuc- 
cia [27], meeting a single appropriateness criterion 
sufficed to define care as appropriate. The criteria were 
based on a synthesis of French clinical practice guide- 
lines from the relevant learned society (CNGOF) and 
from the HAS. These guidelines are based on different 
expert consensus procedures and are recognised as ap- 
propriate by French obstetricians. But because they do 
not cover all possible situations, in some cases we had to 
complete our assessment with professional expertise. 
Our method is not too hard to build, as the guidelines 
do not diverge much, but it requires medical expertise 
for the data collection. We had to select all the data ne- 
cessary from a varied collection of medical records and 
we had to interpret the medical reasoning. 

The use of expert guidelines may overestimate the real 
level of appropriateness, as physicians using a given medical 
technique tend to overrate its appropriateness [28]. This 
overestimation may be corrected by using a Rand Appro- 
priateness fvlethod (RAIVI), a process that brings expert and 
non-expert physicians together to rate appropriateness. The 
RAIVl, which is based on clinical scenarios, may also make 
it possible to avoid using medical expertise to rate appropri- 
ateness for clinical situations not planned by the medical 
guidelines [26,29]. It may also answer the question of ne- 
cessity, if we analyse deliveries where a caesarean should 
have been performed [30]. But the RAIVl requires a much 
more laborious process for designing clinical scenarios and 
constructing rating grids. RAM would be very interesting 



for studying the appropriateness of emergency caesareans 
in France, a topic for which few national references exist. 

Since this analysis was performed, the HAS published na- 
tional guidelines for the indications for planned caesareans 
at term [31]. The consistency of our results with this new 
reference demonstrates that this work is both up-to-date 
and original. This appropriateness review could be used, in 
adapting the references, in other countries, such as England 
or in developing countries [4,32-34]. 

The study took place from 17 October, 2011, through 9 
January, 2012, which explains in part the differences in the 
number of cases reviewed for each maternity unit (6-26). 
This number is correlated with the number of deliveries 
and with a planned caesarean policy that differed according 
to maternity unit. In an appropriateness review of planned 
caesareans, as in all analyses of practices, the "errors" found 
are often the same. It is therefore not necessary to have a 
large number of cases to be able to identify practices that 
deviate from those expected. In France, the perinatal health 
networks are considered an important lever for improving 
the quality and safety of patient care. In this study, the 
100% participation rate of the maternity units in our net- 
work and the 100% assessment rate of aU eligible caesareans 
in each maternity unit demonstrate the good regional valid- 
ity of our results. 

The planned caesarean rate is a good indicator of the 
quality of care in a maternity ward. Nonetheless, it is diffi- 
cult to tell physicians what the correct rate of an interven- 
tion is, especially caesareans [35,36]. The mean rate is 
usually recommended, on the assumption that the highest 
and lowest rates are inappropriate, but this is not necessar- 
ily true. The ideal rate is that associated with the lowest 
level of maternal and neonatal morbidity and mortality, but 
it is difficult to ascertain in practice. The overall rate is thus 



Table 3 Causes of inappropriate caesareans according to maternity unit level within the Auvergne perinatal health 
network 



Level of 
maternity unit 


Inappropriate 
caesareans (n = 66) 


IVlaternal-preference caesareans (n = 23) 


Physician-preference caesareans (n = 43) 


OR* 


Numbers (n) % [95%CI] 


Numbers (n) % [95%CI] 


[95%CI] 


1 


14 


4 28.6 [4.9-52.2] 


10 714 [47.8-95.1] 


3.75 [0.44-31.62] 


II 


47 


1 6 34.0 [20.5-47.6] 


31 66.0 [52.4-79.5] 


2.91 [0.44-19.20] 


III 


5 


3 60 [17.1-100.0] 


2 40 [0.0-82.9] 


1 



•Physician-preference vs. maternal-preference caesareans. 
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actually a mean of different rates with a potentially wide 
range. It is simple to measure but does not allow easy com- 
parisons of rates between different geographic locations or 
different maternity wards. It is more reliable, but more 
complicated, to work on standardised rates, whether they 
consider only women at low obstetrical risk or take obstet- 
rical and medical risk factors into account (in multivariate 
analyses that make it possible to calculate an expected cae- 
sarean rate) [37,38]. These rates are essentially incompre- 
hensible for physicians without substantial training and 
experience in statistics. A more qualitative analysis is more 
meaningful for physicians and optimises their awareness. 
The positive impact of such medical assessment should be 
translated by a decreased caesarean rate. This is the case in 
our study; the global caesarean rate decreased in the short 
term, in the first year after our study (p < 0.001). This de- 
crease of the caesarean rate was noted in 8 over 10 of our 
maternity units but was statistically significant in only 2 of 
them. 

We found a rate of inappropriate planned caesar- 
eans of 34.4% in our sample, but it is important to 
note that this is not the inappropriateness rate for all 
planned caesareans rate in Auvergne. If our denomin- 
ator had been the number of planned caesareans, our 
inappropriateness rate would have been lower than 
that in our study (because formal indications for 
planned caesareans, including but not limited to pre- 
term delivery for maternal or foetal reasons, or 
breech presentations at term were excluded from our 
audit). In Iran, a RAM was used to measure the ap- 
propriateness of caesarean deliveries [34,39]. Their 
caesarean rate was 36.6%, but the study also included 
several cases of unplanned caesareans (e.g., acute 
foetal distress and soft-tissue dystocia). In that study, 
the authors reported a rate of 47.2% for appropriate, 
16.4% for "equivocal", and 36.4% for inappropriate 
caesareans [39]. In our study, we sought to distin- 
guish the inappropriate caesareans according to 
whether they were for the mother's or the physician's 
preference. We were surprised by the 13.0% rate for 
maternal- preference caesareans, which is close to the 
Iranian rate of 15.6% [39]. Data on this subject are 
sparse. One American study estimated this rate at 
2.5% of births among a caesarean rate of 30% and in 
a context where guidelines on the subject exist 
[40,41]. An audit in Australia found a rate of 26.8% 
[42]. This maternal preference caesarean rate probably 
contributes to the observed increase in the overall 
caesarean rate, especially in countries with high cae- 
sarean rates and where patients' decision-making au- 
tonomy has increased in recent years. 

The factors found to be potential reasons for 
women's requests in our study were essentially the 
same as in the literature [43]. The maternal- 



preference caesarean rate is often estimated in the lit- 
erature indirectly from surveys of obstetric profes- 
sionals. Accordingly, a survey of European practices 
among gynaecologist-obstetricians published in 2006 
reported that acceptance of such caesareans was low- 
est in Spain (15.0%) and highest in the United Kingdom 
(79.0%) [44]. Different surveys have reported rates of 
obstetrician agreement to these requests of 19.0% in 
France [44] and 2.6% in Flanders [45]. It should be 
noted that the reported rate is not equal to the real 
rates observed and that the obstetrician can influence 
the mother's preference [46]. These caesareans are con- 
sidered unethical by the International Federation of 
Gynaecology and Obstetrics (FIGO) [47]. The HAS 
guidelines devote a section to planned caesareans on 
maternal request [31]. It specifies that this request "is 
not in itself an indication for a caesarean". It is recom- 
mended that physicians seek to understand the specific 
reason for each request, discuss them as early as pos- 
sible during the pregnancy, and report them in the 
medical file. Physicians can refuse to perform such cae- 
sareans. They must then refer the patient to a colleague 
[48]. Such a referral is feasible in large cities, but is 
considered difficult by professionals in the more remote 
maternity units in our region. There is often an emo- 
tional bond between the relatively few obstetricians in 
small cities or towns of Auvergne and their patients. 
The questions that must be asked are: is it possible to 
reduce the rate of caesareans for maternal requests? If 
so, how? There is however no evidence from rando- 
mised controlled trials upon which to base any practice 
recommendations regarding planned caesarean section 
for non- medical reasons at term [49]. In that case, if it 
is difficult to modify women's behavior, might it be 
possible to modify that of professionals? The Cochrane 
meta-analysis analysed 16 studies [50,51]. Implementa- 
tion of guidelines with mandatory second opinion 
could lead to a small reduction in caesarean section 
rates (adjusted risk difference = -1.9; 95%CI: -3.8 to 
-0.1). Peer review, including pre caesarean consult- 
ation, mandatory secondary opinions and post caesar- 
ean surveillance could lead to a reduction in repeat 
but not in total caesarean section rates. Guidelines dis- 
seminated with the endorsement of and support from 
local opinion leaders may increase the proportion of 
women with previous caesarean sections who are of- 
fered a trial of labour in certain settings (absolute dif- 
ference 16.8%) and the number who had a vaginal 
birth (VBAC rates) (absolute difference 13.5%). Evi- 
dence that audit and feedback, training of public 
health nurses, insurance reform, external peer review 
and legislative changes could be effective was insuffi- 
cient [51]. In a US setting, quite different from the 
French organisation of maternity units, a dedicated 
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full-time labourist staff model has been associated with 
lower rates of caesarean delivery [52]. 

We have provided each maternity ward with its 
own rates of inappropriate caesareans and the reasons 
for their inappropriateness, compared with the means 
for the network. We have also organised a day of 
continuing medical education on caesarean deliveries 
in April 2012, in Auvergne. The short-term effect ap- 
pears positive, and we can hope that this strategy will 
continue have a positive effect on practices. 

Conclusions 

Our study revealed that the French healthcare providers do 
not always follow French guidelines about indications for 
caesareans. This conclusion had already been suggested by 
an earlier French study from the Audipog database about 
the impact of clinical practice guidelines in France [53]. 
Such an appropriateness review of caesareans, conducted 
within a perinatal health network, is feasible and would, 
more than a feedback of quantitative indicators to obstetri- 
cians, make it possible to quantify the rate of inappropriate 
caesareans, regardless of their cause. This type of medical 
qualitative assessment appeared to have some effect on 
medical practices in the short run, as this rate decreased in 
our perinatal network and in 8 of 10 maternity units, al- 
though the difference was significant in only two maternity 
units. 

Other studies should be conducted among women to 
help understand and thereby reduce their preferences for 
caesareans, and a new assessment should then be con- 
ducted in our perinatal network. 

Competing interests 

The authors declare that they have no competing interests. 
Authors' contributions 

FV designed the study, collected the data, and contributed to the analysis 
and interpretation of the data and to drafting the manuscript. MCT 
contributed to the conception of the study, data analysis, interpretation of 
data, and to drafting the manuscript. LG and DL contributed to the 
interpretation of data for the work and to the drafting of the manuscript. Al 
the authors have read and approved the final manuscript. 

Authors' information 

FV, MD, PhD, is an associate professor in Public Health and an Obstetrician- 
Gynecologist. 
MCT, Ms is a midwife. 

LG, MD, PhD is a professor in Public Health. 

DL, MD, PhD, is a professor in Obstetrics and Gynecology. 

Acl<nowledgment 

We thank the Universite d'Auvergne, France, for its funding of the English 
translation of this article. 

Author details 

'The Clermont-Ferrand University Hospital, 58 Rue Montalemberi:, 
Clermont-Ferrand 63003 Cedex 1, France. ^Clermont Universite, Universite 
d'Auvergne, EA 468T PEPRADE (Perinatalite, grossesse, Environnement, 
PRAtiques medicales et DFveloppement), 28 place Henri-Dunant, BP 38, 
63001 Clermont-Ferrand, France. ^AUDIPOG (Association des Utilisateurs de 
Dossiers informatises en Pediatrie, Obstetrique et Gynecologic), RTH Laennec 



Medical University, 7 rue Guillaume Paradin, 69372 Lyon Cedex 08, France. 
■'Auvergne Perinatal Network, Clermont-Ferrand University Hospital, Site 
Fstaing, 1 Place Lucie et Raymond Aubrac, 63003 Clermont-Ferrand, Cedex 1, 
France. 

Received: 26 October 2013 Accepted: 31 March 2014 
Published: 9 April 2014 



References 

1 . Association des Utilisateurs de Dossiers Informatises en Pediatrie, Obstetrique et 
Gynecoiogie. http://www.audipog.net/interro-choix.php. 

2. Ministere des Affaires sociales et de la Sante: La Direction de la 
recherche, des etudes, de revaluation et des statistiques (Drees). In 
Enquete nationaie Perinatale 2010. Les naissances en 20i0 et ieur 
evolution depuls. 2003. http://www.sante.gouv.fr/IMG/pdf/ 
Les_naissances_en_2010_et_leur_evolution_depuis_2003.pdf 

3. Euro-PFRISTAT The European Perinatal Health Report. 201 0. http://www. 
europeristat.com/repo rt:s/european-perinatal-health-report:-2010.html. 

4. World Health Organization, http://search.who. int/search?q=caesarean-F 
section&ie=utf8&site=who&client=_en_r&proxystylesheet=_en_r&output= 
xml_no_dtd&oe=utf8&getfields=doctype. 

5. federation Hospitaliere de France. http//www.fhf.fr/Actualites/Presse- 
Communication/Espace-presse/Communiques-de-presse/Ftude-sur-les- 
cesariennes/ 

6. Statistique Annuelle des Ftablissements de Sante: Ministere des affaires 
Sociales et de la sante. http://www.sae-diffusion.sante.gouv.fr/Collecte_2012/ 

7. College National des Gynecoiogues et Obstetriciens Franfais. http://www. 
cngofasso.fr. 

8. Haute Autorite de Sante (HAS), http://www.has-sante.fr. 

9. Clark SL Hankins GD: Temporal and demographic trends in cerebral 
palsy-fact and fiction. Am J Obstet Gynecol 2003, 188:628-633. 

10. Ziadeh SM, Sunna El: Decreased caesarean birth rates and improved 
perinatal outcome: a seven-year study. Birth 1995, 22:144-147. 

1 1 . Clark SL Miller DD, Belfort MA, Dildy GA, Frye DK, Meyers JA Neonatal and 
maternal outcomes associated with elective term delivery. Am J Obstet 
Gynecol 2009 200:1 56el-156.e4. 

12. Tutdibi E, Gries K, Bucheler M, Misselwitz B, Schlosser RL Gort:ner L Impact 
of labor on outcomes in transient tachypnea of the newborn: 
population-based study. Pediatrics 2010, 12:577-583. 

13. Kennare R, Tuckr G, Heard A, Chan A: Risks of adverse outcomes in the 
next birth after a first caesarean delivery. Obstet Gynecol 2007, 
109:270-276. 

14. Liu S, Liston RB, Joseph KS, Heaman M, Sauve R, Kramer MS, for the Maternal 
Health Study Group of the Canadian Perinatal Surveillance System: Maternal 
mortality and severe morbidity associated with low-risk planned caesarean 
delivery versus planned vaginal delivery at term. CMAJ 200/ 1 76:455^60. 

15. Vendittelli F: Variations des pratiques medicales: I'exemple de la 
cesarienne. In fa cesarienne (in French). 2nd edition. Edited by Racinet C, 
Favier F. Paris: Sauramps medical Editions; 2002:31-45. 

16. Haute Autorite de Sante: Revue de pertinence des soins. Application aux 
admissions et aux purnees d'hospitalisation (in French). Paris: HAS Press; 2004. 
httpy/www.has-sante.fr/port:ail/upload/docs/appllcation/pdf/2009-08/ 
rps_guide.pdf 

17. College National de Gynecoiogues Obstetriciens Fran^ais (CNGOF): 
Cesarienne: consequences et indications (in French). Paris: CNGOF Press; 2000. 
http://www.cngofasso.fr/. 

18. College National de Gynecoiogues Obstetriciens Frangais (CNGOF) et 
Societe Francophone du Diabete: fe diabete gestationnei (in French). Paris: 
CNGOF Press; 2010. http7/www.cngof as50.fr/ 

19. College National de Gynecoiogues Obstetriciens Fran(;ais (CNGOF): 
Modalites de naissance des enfants de faibie poids de naissance (in French). 
Paris: CNGOF Press; 1998. httpy/www.cngof asso.fr/. 

20. College National de Gynecoiogues Obstetriciens Frangais (CNGOF): Rupture 
prematuree des membranes (in French). Paris: CNGOF Press; 2009. http:// 
www.cngofasso.fr/ 

21. College National de Gynecoiogues Obstetriciens Frangais (CNGOF): fes 
grossesses gemeiiaires. Paris: CNGOF Press; 2009. httpy/www.cngofasso.fr/. 

22. College National de Gynecoiogues Obstetriciens Frangais (CNGOF): 
Prevention du cancer du coi de i'uterus (in French). Paris: CNGOF Press; 
2007. http://www.cngofasso.fr/. 



Vendittelli et al. BMC Pregnancy and Childbirth 2014, 14:135 Page 8 of 8 

http://www.biomedcentral.com/1471-2393/14/135 



23. 



24. 



25. 



26. 



27. 



28. 



29. 



30. 



32. 



33. 



34. 



35. 
36. 



37. 



38. 



39 



40. 



42. 



43. 



44. 



College National de Gynecologues Obstetriciens Frangais (CNGOF): Prise en 
charge des kystes de I'ovaire presumes benins (in French). Paris: CNGOF Press; 
2001. http://www.cngof.asso.fr/ 

College National de Gynecologues Obstetriciens Frangais (CNGOF): 
Diagnostic et prise en charge de I'incontinence urinaire de la femme 
adulte (in French). Paris: CNGOF Press; 2009. http://www.cngofasso.fr/ 
Haute Autorite de Sante (HAS): Synthese des recommandations 
professionnelles. Declenchement artificiel du travaii a partir de 37SA. Paris: 
HAS Press; 2008. http://www.has-sante.fr/portail/jcms/c_666473/ 
declenchement-artificiel-du-travail-a-partir-de-37-semaines-d-amenorrhee. 
Brook RH: The RAND/UCLA Appropriateness Method. Santa Monica: CA: RAND 
Corporation; 1 995. http://www.rand.org/pubs/reprints/RP395.html. 
Gertman PM, Restuccia JD: The appropriateness evaluation protocol: a 
technique for assessing unnecessary days of hospital care. Ivied Care 
1981, 19:855-871. 

Kahan JP, Park RF, Leape LL, Bernstein SJ, Hiiborne LH, Parker L, Kamberg CJ, 
Ballard DJ, Brook RH: Variations by specialty in physician ratings of the 
appropriateness and necessity of indications for procedures. Med Care 
1996, 34:512-523. 

Fitch K, Berstein SJ, Aguilar MS, Burnand B, LaCalle JR, Lazaro P, van het Loo 
M, McDonnel J, Vader J, Kahan JP: The RAND/UCLA appropriatness methode 
user's manual. Santa Monica, USA: Library of Congress cataloguing-in- 
Publication data; 2001. http://www.rand.org/pubs/monograph_reports/ 
MR1269.html. 

Kahan JP, Berstein SJ, Leape LL, Hiiborne LH, Park RE, Parker U Kamberg CJ, 
Brook RH: Measuring the Necessity of Medical Procedures. Med Care 1994, 
32:357-365. 

Haute Autorite de Sante (HAS): Recommandations de bonne pratique. 
Indications de la cesarlenne programmee a terme (In French). Paris: HAS Press; 
2012. http://www.has-sante.fr/portail/jcms/c_1070417/indications-de-la- 
cesarienne-programmee-a-terme. 

Royal College of Obstetricians and Gynaecologists: Caesarean Section. 
http://guidance.nice.org.uk/CGl 32. 

National Institute for Health and Clinical Fxcellence: MCf clinical guideline 
132. Caesarean section. London: NHS Press; 2011 [Guidance-nice.org.uk/ 
eg 132] 

Ostovar R, Rashidian A, Pourreza A, Rashidi BH, Hantooshzadeh S, Ardebili 
HE, Mahmoudi M, Members of the Panel of the Cesarean Section RAM 
Study: Developing criteria for Cesarean Section using the RAND 
appropriateness method. BMC Pregnancy Childbirth 2010, 10:52. 
http://www.biomedcentral.com/1471-2393/10/52. 
Wennberg J: Which rate is r\ght7 N Engl J Med 1986, 314:310-311. 
Chamberlain G: What is the correct cesarean section rate? Br J Med 1986, 
314:310-311. 

David S, Mamelle N, Riviere 0: Estimation of an expected cesarean section 
rate taking into account the case mix of a maternity hospital. Analysis 
from the Audipog sentinelle network. Br J Obstet Cynaecol 2001, 
108:919-926. 

Main FK, Moore D, Farrell B, Schimmel LD, Altam RJ, Abrahams C, Bliss MC, 
Polivy L, Sterling J: Is there a useful cesarean birth measure? Assessment 
of nulliparous term singleton vertex cesarean birth rate as a tool for 
obstetric quality improvement. Am J Obstet Gynecol 2006, 194:163-252. 
Ostovar R, Pourreza A, Rashidian A, Rashidi BH, Hantooshzadeh S, Haghollai 
F Ardebili HE, Mahmoudi M: Appropriateness of caesarean sections using 
the Rand appropriate method criteria. Arch Iran Med 2012, 15:8-13. 
National Institutes of Health: NIH State-of-the-Sciences Conference State- 
ment on cesarean delivery on maternal request. NIH Consensus State Sci 
Statements 2006, 23:1-29. 

American College of Obstetricians and Gynecologists (AGOG): Cesarean 
delivery on maternal request. Obstet Gynecol 2007, 1 10:1501-1504. 
Quinlivan JA, Petersen RW, Nichols CN: Patient preference the leading 
indication for elective caesarean section in public patients - results of 
2 year propective audit in a teaching hospital. Aust NZJ Obstet Gynaecol 
1999, 39:207-214. 

Michaluk CA: Cesarean delivery by maternal request: what neonatal 
nurses need to know. Neonatal Netw 2009, 28:145-150. 
Habiba M, Kaminski M, Da Fre M, Marsal K, Bleker 0, Librero J, Grandjean H, 
Gratia P, Guaschino S, Heyl W, Taylor D, Cuttini M: Caesarean section on 
request: a comparison of obstetricians' attitudes in eight European 
countries. SJOG 2006, 1 13:647-656. 



45. 



46. 



47. 



49. 



50. 



52. 



53. 



Jacquemyn Y, Ahankour F, Martens G: Flemish Obstetrician' personal 
preference regarding mode of delivery and attitude towards caesarean 
section on demand. Eur J Obtet Gynecol Reprod Biol 2003, 111:1 64-1 66. 
Gamble JA, Credy DK: Women's request for cesarean section: a critique of 
the literature. Birth 2000, 27:256-263. 

International Federation of Gynecology and Obstetrics (FIGO): Ethical Issues 
in Obstetrics and Gynecology by the FIGO Committee for the Study of Ethical 
Aspects of Human Reproduction and Women's Health. London: FIGO Press; 
2009. 

Nilstun T Habiba M, Lingman G, Saracci R, Da Ere M, Cuttini M, FUROBS 
study group: Cesarean delivery on maternal request: can the ethical 
problem be solved by the principle approach? BMC Med Ethics 2008, 9:1 1. 
Chaillet N, Dumont A: Evidence-based strategies for reducing cesarean 
rates: a meta-analysis. Birth 2007, 34:53-64. 

Lavender T, Hofmeyr GJ, Neilson JP, Kingdon C, Gyte GML Caesarean 

section for non-medical reasons at term. Cochrane Database Syst Rev 

2012, 3:CD004660. doi:10.1002/14651858GD004660.pub3. 

Khunpradit S, Tavender E, Lumbiganon P, Laopaiboon M, Wasiak J, Gruen 

RL Non-clinical interventions for reducing unnecessary caesarean 

section. Cochrane Database Syst Rev 201 1, 6:CD005528. doi:10.1002/ 

14651858CD005528.pub2. 

Iriye BK, Huang WH, Condon J, Hancock L Hancock JK, Ghamsary M, Garite 
TJ: Implementation of a laborist program and evaluation of the effect 
upon cesarean delivery. Am J Obstet Gynecol 2013, 209:251 .el-6. 
Vendittelli F, Riviere 0, Crenn-Hebert C, Giraud-Roufast A, Audipog Sentinel 
Network: Do French guidelines have an impact on medical practice? Rev 
Epidemiol Sante Publique 2012, e-pub ahead of print 14 September 2012; 
doi:10.1016/j.respe.201 2.03.002. 



doi:1 0.1 1 86/1 471 -2393-1 4-1 35 

Cite this article as: Vendittelli ef al: Appropriateness of elective 
caesarean deliveries in a perinatal network: a cross-sectional study. BMC 

Pregnancy and Childbirth 2014 14135. 



Submit your next manuscript to BiolVled Central 
and tal<e full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at 
www.biomedcentral.com/submit 



o 



BioMed Central 



